Coagulation protein function: enhancement of the anticoagulant effect of acetaldehyde by sulfated glycosaminoglycans.
In view of the increased anticoagulant effect of acetaldehyde-treated heparin, other glycosaminoglycans (GAGs) such as chondroitin sulfates A and C, dermatan sulfate (chondroitin sulfate B), heparan sulfate, and hyaluronic acid were tested for anticoagulant activity before and after exposure to acetaldehyde. Clotting times of human plasma Ci-Trol coagulation control, level I (Baxter Healthcare Corp.), were tested in the presence of 1.8, 3.0, 3.6, or 4.5 microg heparin (0.32, 0.54, 0.64, 0.81 units heparin). Additionally, 9, 27, or 90 microg of chondroitin sulfates A, B, or C was utilized in lieu of heparin. The effects of 2 microg heparin (0.36 units), chondroitin sulfates A, B, and C, (20 microg each), 2 microg heparan sulfate, and 2 microg hyaluronic acid, respectively, in the presence of 44.7 mM acetaldehyde on the clotting time of plasma were studied. It was observed that chondroitin sulfate B (dermatan sulfate) prolonged the clotting time of plasma, although to a lesser extent than heparin. Chondroitin sulfates A and C, heparan sulfate, and hyaluronic acid did not prolong clotting time. However, pretreatment of all the sulfated GAGs with acetaldehyde gave products that enhanced the anticoagulant effect of acetaldehyde, notwithstanding the lack of anticoagulant effect of the GAGs. In contrast, hyaluronic acid exhibited no effect upon clotting time nor did its acetaldehyde-treated product. Furthermore, ethanol exhibited no effect upon the clotting times of the GAG-plasma mixtures. These results suggest that sulfated GAGs may be modified by acetaldehyde, a component of plasma in chronic alcoholics, and that the resultant products may contribute to the prolonged clotting times.